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. THE ATSDR PUBLIC HEALTH ASSESSMENT: A NOTE OF EXPLANATION

This Public Health Assessment was prepared by ATSDR pursuant to the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA. or Superfund) section 104 (i)(6) (42 U.S.C. 9604
(D)(6), and in accordance with our implementing regulations 42 C.F.R. Part 90). In preparing this
document ATSDR has collected relevant health data, environmental data, and community health concerns
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In ‘addition, this document has prev10usly besn prowded to EPA and the af*ected states in an mmal
‘release, as required by CERCLA section 104 Q(S}E) for their information and review. The revised
document was released for a 30 day public comment period. Subsequent to the public comment pericd, -
ATSDR addressed all public comments and revised or appended the document as approprizte. The public
health assessment has now been reissued. This concludes the pubhc health assessment process for this
site, unless additional information is obtained by ATSDR which, in the Agency’s opmlon indicates a
need to revise or append the conclusions previously Jssued
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~ SUMMARY

The Crossley Farm (Hereford Groundwater) site is in the Huffs

Church community of Hereford Township, Berks County, Pennsylvania.

Illegal waste dlsposal activities reportedly occurred from the mid-

'1960s tec mid-1870s. The waste of major concern is trichlcro-

ethylene (TCE). About 250 .residents live hydrogeologically
downgradient of the site (w1thln two miles), and arother 200 live-
within one-half mile upgradlent of the site. In response to
complaints made by the residents regarding odors in their private
water supply wells, the Penmsylvania Department of Environmental
Resources (PADER) initiated a sampling program din 1983. The
sampling analyses revealed the presence of high levels of TCE
(8,500 parts per'billiopmjppblleand of tegrachloroe;hylene,(PCE,
110 ppb). Again in 1986, in response to citizen complaints, EPA
conducted additional xrounds of sampllng and found TCE at a maximum
level of. 22,857 ppb, and PCE &t a maximum level of 224 ppb in
residential wells. Human exposure to volatile organic compounds,

‘particularly to TCE at high 1levels, occurred in the past.

Furthermore, exposure to TCE is. currently occurring and is likely
to occur in the future. The estimated exposures are to substances
in groundwater at concentrations that, upon long-term exposure, can
cause . adverse health effects to the receptor population.
Therefore, the site poses an urgent public health hazard.
Exposures since 1983 have been only partially mitigated by the
installation of thirteen carbon filtration units by EPA and of .a
few privately installed units. An unknown number of residents are
still being exposed through the use of untreated water during

malfunction of existing fllters, or because of the absence of such

filters. Exposures beforé 1983, though fully expected, have not

. been thoroughly 1nvest1gated.“ﬂrw S .

The 1nformatlon and data developed for Crossley Farm, Berks

. County, Pennsylvania, have been evaluated by the Agency for Toxic

Substances and Disease Registry’s Health Activities Recommendations
Panel (HARP) for appropriate follow-up with respéct to health
activities. Because of the past and current exposures and because
of the possibility for future exposures to site contaminants,
particularly TCE, at levels of public health concern, the panel
determined that health professionals and community health education
are needed. Also, biomedical testing, such as liver function
tests, are indicated for those individuals who have been exposed to
site contaminants through drinking contaminated private and public
well water. Before the panel met, the 'site was accepted for
inclusion on ATSDR’s TCE subregistry. HARP concurs with that
action. Other public health actions taken or planned by ATSDR for
the site include an education program for public health

professionals and the local medical community, and an evaluation of

the feasibility of conducting biomedical testing for those
individuals who have been exposed or who may yet be exposed to site

contaminants through the use of private well water.
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BACKGROUND

A, Site Description and History

The Crossley Farm site (Hereford Groundwater) is an area of
Lcontaminated. .soil, = rock, and groundwater within fractured
crystalline and carbonate rocks of the Hereford municipallty in
northeastern Berks County, Pennsylvanla. "The site is approximately

- 50 miles northwest of Philadelphia in scenic, rolling terrain

(Appendix, Figuré 1). The highland within the project study area
is known as. Blackhead Hill, a heavily-wooded, resistant knob

-underlain by gquartzite and granite gneisses. The quartzite is
. attractive, tough, and valued as building stone. For those
" reasons, it was quarried from before 1946 (2). Exact dates of the

beginning and ending of quarry operations are not Known. From the

quarry, the topography slopes steeply downward to a major north-

south valley underlain by dolomite bedrock, and drained by a branch

of Perkiomen Creek. Northeast of the quarry is a working farm on

which corn and other crops are grown. A dirt road extends from the

main highway in Huffsg Church communlty all the way to the abandcned

quarry. There are no restrictions on_ site to either foot or:
vehicular traffic; therefore the site remains cpen to practically

anyone who wishes to use it. There is even concern that illegal

dumping may still be gdgoing on (see site wvisit section). One-

quarter mile north of the quarry, another hilitop is being used for
the storage/disposal of wood, broken concrete, miscellaneous

household garbage, manure, at least one drum,  and possibly

industrial wastes (observations during site visits).

Illegal waste dlsposal reportedly took place near and within
the quarry from the mid-1960s . to the mid-1970s (2).  Drums
containing mostly llquldAwaste from Bally Case and Cooler (a local
manufacturing firm) were emptied of their contents and apparently
returned to be refilled. Magnetic surveys of the quarry area did
not reveal the presencée of metal anomalies, often associated with
buried drums. The waste of concern was and is trichloroethene
(TCE) . As many as 300 drums may have been dumped within the quarry

~and in a small borrow pit about 400 feet to the east (Figure 2).

In 1983, 1local residents complalned to the Pennsylvanla
Department of Environmental Resources (PADER) about odors in
private water supply wells. A PADER sampling program begun in
September 1983, frevealed :7e1evated levels of TCE and
tetrachlorothene (PCE) in concentrations as high as 8,500 ppb TCE
and 110 ppb PCE. Additional sampling by PADER and EPA Technical
Asgsistance Team (TAT) contractor R.F. Weston in November, 1983 (1),
confirmed the elevated TCE concentrations and roughly delineated a
plume extending £from the quarry about one-half mile down the
hydrogeologic gradient. In the November sampling round, six of
eight contaminated home wells showed TCE concentrations above
200 ppb. PADER promptly issued a health advisory on groundwater

2,
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use 1in the area. Shortly thereafter, a temporary water supply was
provided by the Pennsylvania  National Guard through the
Pennsylvania Emergency Management Agency. That supply was ended by
the Guard in mid-1985. Local residents began voicing concern about
the Crossley Farm and the alleged dumping that took place there.

In response to those concerns, EPA requested that a
preliminary assessment be conducted at the site. NUS Corporation
performed a preliminary assessment of the site in early 1984.
Based on conversations with PADER and Hereford Township
representatives, and on an on-site inspection, it was concluded
that there was insufficient information available for the Crossley
Farm site, and a regional groundwater study was recommended.
Concern about the site appears to have decreased until August 1986
(2).

Concern arose again in August 1986, in response to more
citizen complaints, prompting additicnal zrounds of sampling by
Roy F. Weston (TAT) in September 1986. TCE contamination was again
confirmed at levels ranging from 500 to 19,000 ppb in residential
tap water. In October 1586, ATSDR performed a health consultation
for BPA Region III (3). In November 1986, TCE was detected at a
maxirmum level of 22,857 ppb. In due course, EPA requested that a
regional hydrogeologic investigation be initiated in the spring of
1987. In January 1987, EPA began installing carbon filtration
units on private wells downgradient of the site.

The EPA reglonal hydrogeclogic investigation began in the
spring of 1987 and was performed by Roy F. Weston and
IT Corpcration (1). The investigation included the construction of
21 monitoring wells, the performance of a soil gas survey, and
gsampling of monitoring wells and residential wells. - Conclusions
reached by the regional hydrogeologic investigation were that a
large TCE contamination plume had been identified and that the
gource of this contamination was near the crest of Blackhead Hill.

Activity in the adjacent borrow pit area is evident in aerial
photographs from as early as 1958, and appeared to increase in
1571. The borrow pit area is a clearing that appears to have been
used to excavate topsoil. The exact type of activity and the years
of operation are unknown for this area. Waste disposal activities
have not been documented in the borrow pit area.

Simultaneous with the EPA investigation of Crossley Farm, an
unrelated PADER iIinvestigation was underway at Texas Eastern
compressor sgtations all across Pennsylvania. Residential wells
gouth of the Bechtelgville station near Dale (Figure 1) were
sampled for PCBs and other contaminants. Consequently, in the
spring and summer of 1987, high TCE wvalues (over 200 ppb) were
detected in one well about 1,000 feet south of the Bechtelsville
gsite. Since that time, it has been established that TCE was not
and is not a predomirnant waste product of Texas Eastern operations

3
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(4) . Best ev1dence from groundwater sampllng ‘and geological .
1nvest1gatlons in the area suggests that the TCE contamination
south .and west of- Dale are the result of illegal dumping at
Crossley Farm nearly two miles to the north. If that is confirmed
by future investigation and sampllng, then the wvertical = and
horizontal extent of the TCE plume is greater than indicated in the
1987 groundwater study (1}. In December 1991, the last two carbon
filtration units installed by EPA were placed in private residences
near Dale. " In. September 1991, ATSDR performed a health
consultation on the Crossley Farm site, in response to a request
from the Pennsylvania Department of Health (PADOH) to review TCE .
contamination in private wells and to assess the impact of the
contaminant plume on residential wells. In that consultation,
ATSDR concurred with PADOH’s recommendation that the plume needs to.
‘be defined and all private and public wells that could be
potentially affected by the groundwater contamlnatlon should be
determined and monltoréd._ ' S S -

B. Site V151ts

On September 6, 1921, J.E. Godfrey o0f the Pennsylvania
Department of Health (PADOH) visited the site to conduct a
geological investigation of the area. On September 17, 1951, Greg:
Ulirsch and Charles Walters of ATSDR; J.E. Godfrey, Gary Schultz,
and Tom Hartman of PADOH; EPA offrcmals, and a representative of
Roy Weston, Inc., visited the site, made a general tour of the
affected area, and talked with local residents. Following a
conference call with EPA, ATSDR, and PADOH the next day, plans were
made to conduct an additicmal round of water well sampling with
gspecial emphasis on residents to the south either who might have
been missed previously, or who might have experienced an increase
in TCE concentrations after the drought of summer 1991 (5). That
sampling was conducted in October and November 1991.. '

Before ‘meéting. - w1th re31dents on the“ afternoon of
September 17, 1991, J.E. Godfrey,_Tomgggrtman,rsreg Ulirsch, and
_representatlves of EPA.and Roy Weston, Inc., visited the quarry and
located monitoring wells in the fleld_(Flgure 3). Mr. Godfrey
pointed out some of the faults that have facilitated contaminant
migration to the west and south (1). The team members saw evidence
of recreatiomnal activities (camp fire site, unopened beer cans) on
the unfenced site, and how conveniently liquid waste could still be
disposed over the quarry rubble and directly into bedrock. Piles
of old tires and other rubbish flanked the roads leading to the

quarry (Figure 2).

As the team was leaving the site to join other officials, a
tanker truck was observed coming down the road leading to the
quarry. The vehicle bore Montgomery County tags and was allegedly
about to off-load sewage sludge from tHe Upper Montgomery Joint
Authority, Penngbhurg, Pennsylvania. The sludge was for
agricultural spreading on the £farm, and this activity is legal

.4
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under existing regulations. However, the inspection team was
impressed at the ease with which nearly any vehicle carrying any
cargo can still gain access to the sgite.

On November 6, 1991, J.E. Godfrey wvisited the site with,

Dr. Ginger Gist of ATSDR, in preparation for community meetings and
the possible inclusion of gsome residents in the TCE subregistry.

c. Demographics, Land, and Resource Use

The Crossley Farm is located in the Huffs Church community of
Hereford Township, Berks County, Pennsgylvania. It is 5C miles

northwest of Philadelphia  and 21 miles northeast of Reading.-

Approximately 250 residents live hydrogeoclogically downgradient of
the site {within two miles), and ancther 200 live within one-half
mile upgradient of the site. Population estimates are based upon
a reconnaissance and home counting in the area of concern.

The land use is largely residential and agricultural. 2 few
small stores and businesses are located in Huffs Church. A local
historical landmark {old foundry) is situated just north of Dale.
The upland areas are underlain by resistant metamorphic rocks that
rige some 350 feet above the dolomite walley (Figures 1 and 3).
Corn, hay, pastureland, and farm vegetables appear to be the major
crops produced. The Crossley Farm itself was once a working dairy;
however, the exact dates of operation are unknown.

A local resident stated during an interview that rock from the
quarry was primarily used as building stone.

Area residents get nearly all of their water from drilled
wells and springs. 2An undetermined number of people supplement
their well water with bottled water. Acceptable volumes of
groundwater are usually obtained from wells 300 féet deep or
shallower (1). The local agquifer consists of fractured bedrock
with probable solution openings in the areas underlain by dolomite.
Most springs that are known to be used are ocutside the groundwater
flow regime contaminated by the site. However, some springs
downgradient of Crossley Farm are contaminated with wvolatile
organic compounds. Owners and/or users of contaminated springs
have been informed of this condition and advised not to drink from

. them. It is possible, nevertheless, that contaminated springs

unknown to lnvegtigators exist downgradient of the site and may be
used for potable or recreational purposes (bathing, wading,
fisghing).

At least one public water supply (serwving a mobile home park)
is located within one-half mile of the sgite. That sysgtem serves
about 38 connections from two water supply wells, one of which
appears to be contaminated by the household dump on the  gite
(Figure 2). Since July 13989, the park has been treating its water
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with activated carbon. . Thé complé%e‘history and contamination
status of the water supply before 198% are not known.

D. Health.Outcome Data

Using state health data bases, special studies or other
relevant health outcome data bases, we may be able to determine
whether certain health effects are higher than expected in areas
surrounding hazardous waste sites. This section introduces those
data bases and didcusses their limitations. An evaluation of the

usefulness of health data as they relate to the Crossley Farm site .

is presented in the Publlc Health Impllcatlons sectlon of this
document. . T .

PADOH _has maintained death =records since 1903. The
Pennsylvanla. Cancer Registry has collected cancer data for all
areas of Penfsylvania only since 1984, - Field represéntatives
interact with 1local hospitals to audit the accuracy of all
reporting. However, the mcbility of the patients, the wvariance in
compliance rates among hospitals, and the newness of the program
create difficulty in analyses of geographic areas smaller than the
county level. The most recent report, published in July 1991, is
entitled Cancer Incidence and Mortality in Pennsylvania, 1987. The
report presents data applicable only at the county level (smallest
geographic aréa). PADOH is unaware of the existence of any special
studies or other relevant health outcome data.bases assoc1ated.w1th
this site. .. .. ... A R T :

COMMUNITY HEALTH CONCERNS

. Before EPA.and PADER involvement, residents complained of
odors and skin irritations apparently assoclated with high TCE
concentrations. The primary health concerns of local residents
were gathered durlng fleld visits and 1nterv1ews, and are shown
below: :

1. What are the adverse health consequences of past and present

exposure .to TCE and PCE in well water°
2. How long “have I,(we)‘beenAexPosed to Tdﬁ"and,rcs'through
groundwater? . .. .. , e

3. Will the catrbon flltratlon unlt on my well adequately protect
me from exposure to TCE and PCE?

4, What adVerse health effects will result from a malfunction or
failure of the carbon filtration system?

The above health concerns will be addressed 1n ‘the Communlty Health
Concerns Evaluation section.

AR300016




The PADOH conducted public comment for the Crossley Farm
Preliminary Public Health Assessment. A Public Notice appeared in
The Reading Eagle Timesg on July 28, 1892 announcing the public
comment period £or this document. The PADQCH accepted public
comments between July 28, and August 28, 1992. In addition to the
PADOH Public Notice, ATSDR’s Division of Health Studies sent copies
of the public comment release public health assessment directly to
all site-related members of the TCE subregistry. During the public
comment period, no comments were recelved by the general public or
from the TCE subregistry members.

ENVIRONMENTAL CONTAMINATION AND OTHER HAZARDS

The tables in this section list the contaminants of concern.
We evaluate these contaminants in the following sections of the
public health assessment and determine whether exposure to them has
public health significance. PADOH selects and discusses these
contaminants based upon several factors, including
(a) concentration of chemicals on site and off site; (b) comparison
of on-site and off-site concentrations with health assessment
comparison values for carcinogenic and non-carcinogenic end points,
and (¢} community health concerns.

In the data tablies under On-Site Contamination and Off-Site
Contamination, the fact that a contaminant is listed does nct mean
that it will cause adverse health effects from exposure. Instead,
the list indicates which contaminants will be evaluated further in
the public health assessment. When selected as a contaminant of
concern in one medium, the contaminant will be reported in all
media sampled.

Comparison wvalues for health assessments are contaminant
concentrations in gpecific media that are used to select

contaminants for further evaluation. . These values include
Environmental Media- Evaluation Guides (EMEGS) , Cancer Risk
Evaluation Guides (CREGs), and other relevant guidelines. CREGs

are estimated contaminant concentrations based on a one excess
cancer in a million persons exposed over a lifetime (70 years).
Maximum Contaminant Levels (MCLs) represent - contaminant
concentrations that EPA deems protective of public health over a
lifetime at an exposure rate of 2 liters of water per day.

Proposed Maximum Contaminant Levels (PMCLs) are MCLs that are being
proposed by EPA.

We conducted a search of the EPA Toxic Chemical Release
Inventory (TRI) for the site and local area, but TRI did not show
any facilities as having made chemical releases. It is known,'
however, that the Texas Eastern facility northwest of Dale

discharged PCBs into the soil and groundwater during its operation
from the 1950s until the early 1980s (4). ~

7 o
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At the time of this preliminary site investigation, historical
information afid citizen complaints indicated that .the primary
method of introducing contaminants into the environment was by
direct dumping of liquid sclvents on and intc exposed bedrock.
Therefore, the focus of the 1nvest1gat10n was directed toward
contaminant migration in the groundwater flow system. Air
contamination and surface water and soll contamination were not
expected to be significant, so those media were not sampled. Our
assessment, likewise, concentrates on groundwater, but we will
- discuss the need for- addltlonal media sampling and analyses in the

appropriate sections of .the report.

A. On-Site Contamination
Groundwater - Monitoring Wells

From December 1987 to May 1988, the EPA contractors installed
a total of 21 monitoring wells. Eight wells were installed on
site. Figure 4 shows the well locations, and indicates which wells
were nested to monitor groundwater at different depths, from
overburden (20 feet) to deep bedrock (300 feet). The table in
Appendix B-1. gives construction details of all monitoring wells,
and Table 1 Teports the contaminants of concern and the maximum
concentrations  for on-site wells. TCE detected in the wells
greatly exceeds our comparison values. From the monitoring wells,
we may conclude that (a) shallow and deep portions of the aquifer
are thoroughly connected.by fractures (all zones are contaminated) ;
(b} contamination ... .ig greatest along faults " (MW1-R) ;
(¢) contamination is greatest in bedrock wells (MW1-R), and (4} all
rock types are contaminated and, hence, connected by a pervasive
fracture network.

A serious data gap is evidenced by the fact that on-site
groundwater has been analyzed for wvolatile organic compounds
(VOCg), including vwvinyl chloride, but not for pesticides and
metals. Farms in particular, commonly use, store, and dispose of
pesticides in relatively large volumes (55 gallon drums), further
emphasizing. ‘the need for expanded sampllng on this 81te. During
site v151ts, a number ¢f drums were cbserved along the entrance
réad and in the household dump (Figure 2)
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Table 1. Contaminant Concentration in On-Site Groundwater
¥onitoring Wells (1)

MAX TMUM COMPARISON VALUE
CONTAMINANT CONCENTRATION
oo PPB SOURCE
Trichlorocethene (TCE) 19,300 5/0 MCL/MCLG
liTetrachloroethane (PCE) ND 5/0 MCL/MCLG

"PPB - Parts Per Billion

ND - Not Detected

MCL - Maximum Contaminant Level (EPA)
MCLG - Maximum Contaminant Level Goal (EPA)

Soil Gas Survey

During the week of March 7, 1988, a soil gas survey was

performed on site. Samples were extracted from a network of -
gtainless steel probes 5 feet long and half an inch in diameter.
A follow-up_ survey was performed in June 1988. Samples were

analyzed for total volatile organic compound concentrations with
special additional emphasis on TCE (maximum value 3,400 ppb) and
PCE (maximum wvalue 1,695 ppb). Figure 5 shows the soil sampling
trangects and Figure 6 graphically portrays the analytical results.

With the exception of point Q84 (an anomaly probably caused by
surface spillage associated with farm eguipment), all indications
of TCE occur near or downgradient of the rock quarry and the borrow
pit. This information, when combined with monitoring well data,
strongly implicates these two areas as sources for the regional
groundwater contamination (1). A third source is undoubtedly the

open dump ocne-quarter mile north of the quarry on the same farm
property. '

‘No other media were sampled in this preliminary field
investigation because the principal medium of exposure is and was
expected to be groundwater. A data gap exists, however, for on-

site data Dbecause the household dump has been virtually
uninvestigated for any medium.

B. Off-Site Contamination

Groundwater - Monitoring Wells

The EPA contractor installed 13 off-site monitoring wells
(Figure 4 and ZAppendix B-1). Except for well No. 8, multiple.
vertical zones were monitored at each location. Wells No. 4 and
No. 5 were sgituated along faults expected to be major contaminant
pathways. Table 2 gives' the maximum values for TCE and PCE
contamination during the May, 1988 sampling event. The same

. |
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contaminant characteristics discovered on site continued off site;
highest contamination along faults, highest contamination in deep
bedrock, shallow and deep zones affected, all rock types connected
by fractures ‘both vertically and horizontally.

As with the, on-site work, VOCs were the only parameters
analyzed. Thus, data gaps exist for analytes (metals, pesticides)
and for other media such as surface water aild aquatic biocta. It is
hoped that these deficiencies will be addressed during the Remedlal
Investigation. . -

Table 2. Contaminant Concentration inm Off-Site Groundwater
- Monitoring Wells (1)

MAXIMUM ~ COMPARISON VALUE
CONTAMINANT L CONCENTRATION :
PR - PPB SOURCE
Trichloroethene (TCE) 4,019 5/0 MCL/MCLG
Tetrachloroethane (PCE) 79 5/0 MCL/MCLG .

PPB - Parts Per Billion. o )
MCL - Maximum Contaminant Level (EPA)
MCLG - Maximum Contaminant Level Goal. (EPA)

Groundwater - Residential Wells

In May 1988, the EPA contractor sampled 38 residential wells
for VOCs in the area around Crossley Farm. Fifteen wells showed
TCE levels above the MCL and one well showed elevated PCE. Table 3 -
reports the maximum values of TCE and PCE for residential wells for
the entire period of sampling beglnnlng in 1983 and ending in
November 1991. An 1nterest1ng point is that the maximum wvalue
(TCE) for re51dent1al wells exceeds that for monltorlng wells on
. site. That is because the residential well in question was

fortuitously located on a major geologic fault downgradient of the
quarry (Flgures 2,3).

10
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Table 3. Contaminant Concentration in Off-Site Residential
Wells, PPB (1)

MAXIMUM COMPARISON
CONCENTRATION VALUE
AMINANT
CONT 1983 TO SEPT TO .
MAY 1991 NOV 1991 PPR ”W§OURQEW
Trichloroethene (TCE) - 4,800 5/0 | MCL/MCLG
22,857%
Tetrachloroethane (PCE) 224 NS ‘ 5/0 | MCL/MCLG

"PPB - Parts Per Billion

MCL - Maximum Contaminant Level (EPA)

MCLG - Maximum Contaminant Level Goal (EPA)
*Qccurred in November 1986

NS - Not Sampled

No data on pesticides, metals, or semi-volatile compounds
exigt for off-site residential wells. Alsc unknown are those
residents, if any, who consumed water from contaminated springs.
Therefore, this lack of information represents yet another data

gap.
C. Quality Assurance and Quality Control

In preparing this public health assessment, PADOH relied on
the information provided in the referenced documents and gathered
during site wvisits and interviews. The Department assures that
adequate quality control measures were followed regarding chain-of-
custody, laboratory procedures, and data processing. Our analyses
and conclusions in this assessment are wvalid only if the
information listed in the bibliography is complete and reliable.

D. Physical and Other Hazards

The open guarry presents a physicél hazard to site visitors.
Injury from falls or from unstable boulders subject to sliding or
rolling is possible as long as the site remains unrestricted.

PATHWAY ANALYSES

To determine whether mnearby residents are exposed to
contaminants migrating from the site, PADOH _evaluated the
environmental and human components that lead to human exposure.,
This pathway analysis consists of five elements, a source of
contamination, transport through an environmental medium, a point
of exposure, a route of human exposure, and an exposed population.
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PADOH categorizes .an exposure pathway as a completed or
potential exposure pathway if the eXposure pathway cannot be
eliminated. Pathways are considered to be complete when all
pathway components are 'present or ‘likely pregent. Potential
pathways exist where-one or more elements are possible but are not

identified in the data available at the time the public health -

-asgessment is conducted. The pathway is eliminated if the missing
component is never likely to occur.

A. Completedraggosure Pathways
Private Well Pathways -

Past, current, and future exposure pathways are pessible from
contaminated groundwater in private wells. A completed exposure
pathway exists over _time because three routes of exposures
(inhalation, ingestion, skin contact) and three time frames exist.
Contaminants move from the source area(s) as precipitation carries
them to groundwater, then through a complex fracture network to

wellsvwhere groundwater users downgradient of the site are exposed.

Since 19832, at least 21 residential wells have shown TCE
contamination above 5.0 ppb during one or more sampling events.
TCE levels in eight wells have exceeded 1,000 ppb. Twelve
residential wells have shown PCE levels above 5.0 ppb. These are
regarded as the minimum number of exposure points because (a) the
plume may be larger than previcusly thought, and (b) some residents
refuse to have their wells sampled. Thirteen homes have been
fitted with carbon filtration units by EPA, and an unknown number
of residents have installed filters at their own expense. Since
the day-to-day effectiveness of. the various treatment systems is
not known, a completed exposure pathway may exist even for those
using treated water. , -

Public Well Pathways

The Woodland Mobile Home Park has two water supply wells, one
of which is contaminated with TCE at concentrations as high as
111 ppb. (PADER data). Therefore, public well users are exposed

through. inhalaticon, ingestion, and dermal contact just as private .~

well users are. As discussed in the Resource Use section of this
report, the source:.of this contamination is thought to be the
household dump on Crossley Farm.  With some 38 units at- peak
capac1ty, the park gerves approx1mately‘ljo,persons at any given
time. It is belleved that for modt of the 1980s, the contaminated
well served only a portion of the park. A carbon filtration unit
‘was dinstalled in the summer of 1989. . Reliable estimates of.

exposure before 1988 are not possible from existing data.

v The turnover;ofkoccupants for,thls,establlshment"ls not known;
" however, PADER regularly inspects the water supply to.assure that
the treatment system now produces finished water meeting EPA safe -
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drinking water standards. The quality of this water supply before
1983 has not been determined.

B. Potential Exposure Pathways

Rural properties near Crossley Farm continue to be developed
for residential use. When new homes and private wells are
constructed downgradient of the site, there exists a potential for
more exposure from contaminated groundwater. Deep wells (greater
than 200 feet) are particularly prone to contamination because
vertical components of groundwater flow have taken the chemicals of
concern far down into the agquifer. It is doubtful that residents
new to the area fully appreciate the nature and extent of this
problem. As might be expected, several homes are for gale, and
each uninformed buyer represents a new potential receptor(s).

Because of the way TCE and PCE were introduced into the
environment at the quarry, media other than groundwater were not
expected to be significant contaminant transporters, and no data
exist for them. They have, therefore, been omitted from discussion
in thils assessment. Suggestions for additional media and pathways
investigations appear in the Recommendations section of this
document. . '

The open dump appears to be a source for continued groundwater
contamination and for exposure through direct contact with
unspecified wastes. Individuals who dump or who use the site for
recreation are potential receptors. We cannot make a conclusive
evaluation of this area, however, because of a complete lack of
data regarding it. That, too, will ke . addressed in the
Recommendationg section. .

PCGBLIC HEALTH IMPLICATIONS
In this section, we will discuss the health effects in persons

exposed to specific contaminations, evaluate state and local health
data bases and address specific community health concerns.
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A, Toxicological Evaluation

Introduction

To evaluate health effects, either a Minimum Risk Level  (MRL)
for contaminants develcoped by ATSDR, or a Reference Dose (RED)
developed by EPA has been used. TheiMRLfis an estimate of daily
exposure to a contaminant below which non-cancer adverse health
effects are unlikely to occur. The RfD is an estimate of a daily
exposure (mg/kg/day) to the general public (including sensitive
groups), which is likely tc be without an appreciable risk of
deleterious effects during a life-time exposure {(chronic RfD) or
exposure during a limited time interval (subchronic RID).

Trichloroethylene (TCE)

TCE . exposure has occurred or is occurring to off-site
residents wvia well water through ingestion, inhalation and skin
contact. Currently, there are no chronic MRL or RfD values
available for this chemical. Using the highest TCE concentration
. detected in.a private well (22,857 ug/L), the ingestion exposure
for adults and children‘does exceed ATSDR’S intermediate oral MRL.
Exposure of area residents to TCE over many years by inhalation,
ingestion, and skin absorption may result in carcinogenic and non-

" carcincgenic effects. The nervous system is probably the most

sensitive system that will show adverse health effécts from chronic
exposure to TCE. It is not _possible to determine how likely
neurologic health effects are to occur in residents who have been
exposed to TCE. = In addition, animal studies have shown that
ingesting or breathlng TCE can produce liver and kidney damage, and
can have effects on the bleccod. Results of a few studies in
pregnant animals exposed to TCE in air or in food showed effects on
unborn animals or on newborns. At present, -information is not
gufficient to determine whether these effects can occur in humans
(6)

Occupatlonal studies of workers exposed to TCE have . not
detected TCE-induced cancer, but several animal studies have shown
that TCE can produce lung and liver cancer (6). Animal studies
alsc have shown that TCE can cause leukemia, a cancer of the
tissues that £form white blood cells. In _réeviewing the animal
studies, the Department of Health and Human Services’ (DHHS)
National Tox1cology Program could not find clear evidence that TCE
causes cancer in animals. The International Agency for Research on
Cancer (IRAC), an agency that classifies chemicals according to
their carcinogenicity, has decided that TCE is not classifiable as
carcinogenic in human beings (6). However, EPA classified TCE as
a probable human carcinogen based upon some animal studies. Based
on these animal studies we estimate the persons exposed to TCE in
the private wells at high concentrations may have a moderate risk
of developing cancer over a lifetime. Some uncertainty, however,
exists in this cancer estimate.. - ' co
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Tatrachloroethene (PCE)

PCE exposure has occurred or is occurring to off-site
residents via well water through ingestion, inhalation, and skin
contact. Ingestion exposure to PCE exceeds the chronic RfD for
children but not for adults. Children, therefore, have a slightly
greater risk of experiencing noncancerous adverse health effects
from their exposure to PCE through ingestion and inhalation. PCE
may damage the lungs, liver, kidneys, and central nervous system.
Information on noncancerous adverse health effects as a result of
dermal contact is limited. Eye irritation has been seen in workers
who are exposed to much higher levels of PCE than what has been
found in priwvate wellsg (10). Therefore, noc noncancerous adverse
health effects are expected to result from dermal contact with PCE
in private well water.

Studies of occupational workers have nhot linked PCE to cancer
in humans. Animal studies, however, have shown that PCE will cause
cancer (7). The level of exposure in these animal studies was
several thousand times greater than the level in the exposed
population at this site. Based on these animal studies, we
estimate that persons exposed to PCE in the private wells, at the
highest concentration detected, may have no apparent increased rigsk
of developing cancer over a lifetime. However, exposure to this
chemical should be either eliminated or reduced to the lowest level
possible.

B. Health Outcome Data Evaluation

The Crossley Farm gite ig in Hereford Township, Berks County.
Twenty-one years of all cause mortality and cancer mortality {total
cancex and eight cancer sites) were collectéd for Hereford Township
and Bally Borough. Bally Borough is south of the site but in the
direction of the contamination plume (8). The 1979-198% data were
analyzed using Pennsylvania’s 1979-1981 mortality as a standard and
the 1980 Census populatiocn for age and. sex.

Total deaths {(all causes) were considerably below the expected
number ©of deaths for the 19579-1989 periocd in Hereford Township.
There were 178 observed deaths while 229.8 deaths would have been
expected. An “expected" death or death rate is a statistical term
used for measuring mortality (deaths) or morbidity {(cases) among a
specified population. In this case, the age-sex gpecific death
rate (45-49 year old males, for example) for a selected cause of
death for Pennsylvania is applied to the same age-sex population in
Hereford Townshlp to obtain an "expected number of deaths." This
tells the investigator how many deaths one would expect to see in*®
Hereford Townsghip if the mortality was the same as in the standard
population of Penmsylvania. There were 43 observed cancer deaths
in Hereford Township where 49.8 deaths would have been expected.
In Bally Borough, there were 100 observed deaths in the period, and
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113.2 deaths expected; 22 were cancer deaths, with 24.6 cancer
deaths expected. None of these differences were unusual, nor were
any of the differences in the eight cancer sites for Hereford

.Township or Bally Borough. (From a mathematician’s perspective,
these differences were mnot statistically significang) (9). The
cancer sites were: (a) buccal cavity and pharynx; (b) digestive

system; (c¢) respiratory system; (d) bone, connective tigsue, skin
“and breast; (e) genitourinary system; (f) other and unspecified
sites; (g) leukemia, and.(h) other lymphatlc ‘and hematopoietic
tissues. - o T o

c. Community Health Concerns Evaluation

We have addressed the communlty concerns about health as follows.

1. What are the adverse health consequences of past and present
exposure to TCE and PCE in well water?

Exposure to TCE and PCE detected in some private wells and
public wells may cause adverse health effects for residents.

As stated in the toxicological evaluation, the nervous system.
is probably the most sensitive system that may show adverse
health effects from chronic exposure to TCE. However, it is
not possible to determine how likely the neurologic effects
are to occur in residents. In addition, some animal studies
have shown that PCE and TCE can produce cancer. However,

occupational studies of workers exposed to TCE and PCE have
not detected TCE- and PCE-induced cancers. As stated earlier
in the Toxicological Evaluation section, there are some
uncertainties regarding the carcinogenicity of TCE in humans.

Based on these animal studies, we estimate that persons
exposed to high levels of TCE in their private wellg may.have
a moderate risk cf developing cancer. . Some uncertainty,

however, exists in this cancer risk estimate. This estimate
is based on extrapolations from animal studies that
overestimate ‘human cancer cases. '

Exposure to high concentrations of TCE detected in some

residential wells may cause irritation of the skin, eyes,
- nose, and  throat, as well .as headache and dizziness,
~especially in chemically sensitive individuals.

2. How long have I (we) been exposed to TCE and PCE through
‘groundwater? '

Exposure time interval can only be estimated from the data
available. The best historical informiation. (see Background .
section) and estimates of groundwater/contamlnant travel times
indicate a range of 15 to 25 years of exposure for most long-
term residents, depending upon when (or if) carbon filtration
was installed. Tran51ents and home owners with the first
carbon filtration units will have suffered less exposure

il¢

AR300026




(15 years or less) while long-term residents with no water
treatment (since the mid-1960s) may have been exposed for
25 years oOr more. :

Will the carbon filtration unit on my well adequately protect
me from exposure to TCE and PCE?

Carbon filtration units installed and maintained by EPA offer
good protection against exposure as long as no malfunctions
occur (leaks, particulate clogging). We cannot speak for the
effactiveness of treatment systems installed by individual
home owners, some of whom refuse to have their water tested by
EPA or PADER.

What adverse health effects will result from a malfunction or
Fallure of the carbon filtration system?

If treatment systems fail, then exposure to TCE and PCE will

occur, and the effects described in #1, above, may be
manifested in some users of contaminated groundwater.
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. ' CONCLUSIONS

Based on the information reviewed, PADOH has cohncluded that
this site presents an urgent public health hazard. As noted in the
Pathway Analyses section, human exposure to volatile organic
compounds, particularly to TCE at high levels, ‘occurred in the
past. Furthermore, exposure to TCE is currently occurring and is
likely to occur in the future. The estimated exposures are to
substances at concentrations in the environment which, upon long-
term exposure, may cause adverse health effects to the receptor
population. Past, current, and future completed exposure pathways
to TCE and PCE in groundwater exist for residents near the site. '
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RECOMMENDATIONS

Ceasze/Reduce Exposure Recommendations

1.

Provide residents whose water supplies exceed 5 ppb TCE with
appropriate treatment systems, oY an uncontaminated
alternative water supply. :

. Expeditiously remove existing waste pile north of the quarry.

This action will reduce or eliminate a continuing source of
groundwater contamination for the northern part of the plume
{Figure 2).

Restrict public access to the parts of Crossley Farm where

. dumping has occurred and continues to occur. This measure

Site

will prevent continued illegal dumping, reduce exposure
through direct .contact with potentially contaminated soil
and/or refuse, and_ellmlnate a potential source of groundwatexr
contamlnation.

Characterization Recommendations

Design the final monitoring well network to monitor deep flow
zones as well as the horizontal plume dimensions. Drought

conditions have forced local residents to replace dry shallow

wells with deeper wells that are more likely to intercept
highly contaminated groundwater. Therefore, a better
understanding of the deep flow =zones is imperative. The
placement of the:monltcrlng wells should be sufficiently dense
to detect any southward mlgratlon of the highly contaminated
plume core.

Immediately sample all residential wells (and springs) along
Perkiomen Creek between Woodland Mobile Home Park and Barto:
Continue to sample at.least twice yvearly until the Remedial
Investigation is completed. Based upon a PADOH
recommendation, EPA has recently sampled several wells between
Dale and Barto. However, the results of this gampling are not
vet available.

Expand the existing monitoring well network to characterize
the open dump area. This will probably confirm the dump as
the source of contamination for the mobile home park.

Perform a complete soil investigation in the dump area after
the waste pile is removed.
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- RECOMMENDATIONS (Continued)

Health Activities Recommendation Panel (HARP) Recommendations

 The information and data developed for Crossley Farm, Berks
‘County, Pennsylvania, have been evaluated by ATSDR’'s Health
Activities Recommendations Panel for appropriate follow-up with
respect to health activities. . Because of the past, current, and
possible future exposure to site contaminants, particularly TCE, at
levels of public health concern, the Panel determines that health .
professionals and community health education are needed. Also,
biomedical testing, such as liver function tests, are indicated for
those individuals who have been exposed to site contaminants
through drinking contaminated private and public well water.
Before the Panel meeting, the site was accepted for inclusion on
ATSDR’s TCE subregistry. HARP concurs with this action.
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PUBLIC HEALTH ACTIONS

The Public Health Action Plan (PHAP) for the Crossley
Farm/Hereford Groundwater site contains a description of actions to
be taken by ATSDR at and in the vicinity of the site. The purpose
of the PHAP is tc ensure that this public health assessment not
only identifies public health hazards, but provides a plan of
action designed to mitigate .and prevent adverse health effects
resulting from exposure to hazardous substances in the environment.
Included, is a commitment on the part of ATSDR to follow up on this
plan to ensure that it is implemented. The public health actions
taken or planned by ATSDR are as follows:

Public Health Actions Taken

1. . ATSDR, through its Division of Health Studies, has accepted
thisg site for inclusion on the TCE subregistry.

2. ATSDR, through its Division of Health Education, and in
conjunction with the local medical communlty, conducted an
environmental health education program. The program advised the
public health professional and the local medical community of the
nature and pessible consequences of exposure to contaminants at the
Creossley Farm site. The value of obtaining a complete and accurate
exposure history was stressed as part of this program. In
addition, information that was provided on the contaminants of
concern included, but not limited to, the physical nature of the
contaminant, potential exposure pathways (e.g., soil, water, air)
and exposure routes {e.g., inhalation, ingestion), potential health
effects, symptoms of exposure, and testing and treatment, if known.

Public Health Actions Planned

1. ATSDR will evaluate the feasibility of conducting biomedical
testing (e.g., liver functioning tests) for those individuals who

have been or may still be exposed to site contamlnants through use
of private well water.

2. ATSDR will coordinate. with the appropriate environmental
agencies to develop plans to implement the cease/reduce exposure
and site chaxacterization recommendations contalned in this public.
health assessment.

3. ATSDR will provide an annual follow up to this PHAP, outlining
the action completed and those in progress. This report will be
placed 1n repositories that contain copies of this public health
assessment, and will be provided to persons who reguest it.

ATSDR will reevaluate and expand this Public Health Action Plan
when needed. New environmental, toxicological, or health outcome

data, or the results of 1mplement1ng the above proposed actions may
determine the need for additional actions at this site.
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CERTIFICATION

This public health assessment was prepared by the Pennsylvania
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time the public health assessment was begun.
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TARLE 4
VELL CORSTRUCTICH DETAILS

TCPe OF CASDIG CASING LENGTIH OF SCREEN CR CPEN BCREHCLE ZOWE
ELEVATION  STICXUP VELL DEPTH SCREEN OR CPEX --e-=-osesssszssocooeocosess
WELL (mel} (ft) ¢ft) tal  BOREHOLE (ft3  (it) [al (=)
M- 1-08 89,77 2.73 54 10 45-56 804-794
Mi=1eR 29.34 2.73 182 8 154162 895627
Md1.1-C8 247.50 2.50 41 10 31-41 217-207
w-1.2-Cd 832.59 2.62 44 16 34-44 84939
-2-c8 391.71 192 . 25 ‘10 15-25 877847
i-2-R £92.19 2.40 50 13 32-30 240-842
-2-DR 250.28 1.2% 308 269 54-30% £35-58
d-2.1-C8 933.83 2.25 & 10 56-60 284374
-3k 701.73 2.13 = 10 13-23 £89-679
HN-3-DC8 704,81 2.58 70 20 50-70 657-437
./ '
Wi-4-C8 /522,21 2.23 21 10 11-21 671-651
e £20.53 2.04 37 1. 225-237 455444
W= 508 628,94 2.08 22 19 22-32 647857
W+ 5-008 429.20 2.08 103 20 £3-103 £04-584
Wd5-2 8753 1.92 302 104 192-302 450-326
wd- 608 645,39 1.75 41 10 31-41 615+605
IR | 645,29 1.79 101 & 95-101 551545
w-7-C8 845.12 2.63 5% 20 34-34 605-589
W-7-2 b4k, 18 1.54 55 37 . 5895 524-549
W-T-0R &43.57 1.14 123, 15 108-123 535521
w-3- 599,46 1.3% 123 5 73-123 532-477

fa] Feet below groud surface.
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